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(54) OPTICAL PROBE AND OPTICAL PICKUP APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide both an optical probe with high accuracy and 
reproducibility having a hardly damageable micro aperture and capable of forming a 
small spot in the direction in parallel with the polarizing direction of incident light by 
interference between modes and the shape of the aperture, and implementing high 
efficiency and high-speed tracking operation, and to provide an optical pickup 
apparatus capable of easily achieving lightness in weight and compactness and highly 
accurate tracking control. 

SOLUTION: The optical probe comprises a rectangular light incident aperture, a 
rectangular light emergent aperture for condensing light incident from the light incident 
aperture and making it emergent, a guide wall formed in such a away that the cross 
section of a surface which intersects with the light incident aperture at right angles 
gradually becomes small, and a light transmitting substrate joined to the side of the 
light incident aperture. 
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£*l6IISiJi4 3©|8»z:J*l«MiT?*SSiQiJi4 2*S ^Sj©^L^gc ; &S!fiSi'r-&3i{c<i;0> BSMXMftM 

£V afe5^5<, SEfciS^©-?, «fc&ig&*t»*fc. ^ ©4>'LvfeSth7-y^4 I 'LvGz:aSr^:$-&-&«t^t-AO 

without. stetaBR&wfc&wi*. ' ^^^-^7 i**wr* 

©^?j*££B§®£&£<<>5o ^t'. 04© (e) tC^ [0 0 4 1] ^fi6^*fiK®ffiffl7J^t LTtt, »^ 

©4>tcAn-S>. ¥iSSSi»K4 ltt7;i'* , JXyft> itC«fc0«»h7y^K:E«*tittS4tfr^>. *K 

l»i©T, iTX7?>y$tl^^y^^. Sfc. U>t t U*;H^>X©m7tl/>X€ri£Bt--5il<?:^EIS 

¥J^SSiB4 3 tmx* 7 iZ#ft\Z%m\Z8t£-£tlT «tftli, 0 5 © < k^«3M^b'>X5 1 SrXD-X- 7. 

^-5©T\ M#^fwXy^r>h*^eA-r^-<t^^ 7< ^*»TfeAl<>. EIC, AOtfal/-^7 1 

©T, #^^SiS4 3*tX>y5 L >^$n-5^<bf^i. 50 «kLTI3Ti:LiHb0b. LiHbOk. Zn0**ffl^Sit*n?* 



(8) #M2 00 3- 1 30 7 8 1 

13 14 

[0042] H8fa*5Ha«D»5®safiwcff*^a wc^uT^MKis^nf^aitMn^fiSrr^. ± 

-yt*^-*ifi»wt^p-^ • tnmvwdv wtmsmuu.. Aimz^-z-xiamzm son 

«fetUTEO^fa^8 1 &&-DT^Zm- 7^ #&W\ZMjtiLl,tz3mm 1 0 4 5@Wl:i'^> 

fi01O«ifi5ctlli;^$>-5. EOTfal^8 1 Kite 4/ , Ufc£S©^->-efcS*. fcT. 7.7-f^l£® 

-r*siB«*^aiWtEt'r*. -nt^o h^y^> jo s&xzmmj ^-®p>±mm\ (ioo) ®-c«bk 

m^mwt-s z. t\z& k> . ffijt^gn'Hw+.LvfeB.fc b (in) iTMsnx^s. 

iawrr*ti:3&nf#*. #;wv57-a>s©#*3fc?JrtiP-e7J*u w 

[0043] «g^j(7)«B£©ffiffl^<h ?«£ *T7J#Snfc#*:&RitS 1*** 5 l3fcS»3fctHMH 
Sa*-B£&Btt£-r-5 □»'3TH9© (a) +©B:#fclK:*5Vvr*3fcU 

7>fy*K«^T%>&<^ SEC, EOtraU-^81 ttttflWDj&^IIRWtfcKft^^f TKtHlff*. ZftK 

LTlSTi :LiNbCb . LiTAOb 4f Sffl^S E £j&n?£-5. <fc 9«ifflE* • St^ttS. XiEWKteTo-? 

[0 0 4 4] 09li*^Oifiii)t^O-y-XM • 7>?t&i3$»*T4 7tX7< ^HsBfE©^ * X 

#<r>-WaMfc&*-*WKib** 09© (a) tti&&« fc/hS < "TSfc* fcSttx ^-f >;7*£S-fc»-<5*^# 

%-f u --f. x^-f^-hS^Jl/cBU 09© (b) £©*§£■> J*»-|»6a)»a*6"r*t8B«^5 s 

mra. 09® (c) teifi&^xn-x- 7.7-ry >r7©iii*3*wi«^^«k^. t^ad^n^tias 

<Dj&M0£=&*^-T. HHfc*M^ iffl&§7fcXD-X •H^aaBWKtt-sTL*^ t-AfciS'S 

-X^K^9 lti> IBfcU>Xa>6©3fc*«*iaHl© ttS C fcK J: P«fc h 7 y ? KB»!<W*HfeEfTV>. 

V 5 7-14 ^6*t7Jrt-« «k 5 KBt&ft^ft ii? #aW9BE»PI4iS««:l5±*-&* - fc*n?*5. #fSi6 

KHP Ufc3fc*«HP 1 6 $&tU>Xfre><Dft&m M-&mttfte)%&Z'tT? ->XrA^f5. 

i«--5«J:3K:MPUfc«»©»H«*Wini 7tmT [0 0 4 6] 01 Ote09<DXD-X-7:7-fy£H5Si 

hu fcKMm p 1 6 tTtaiim p 1 7 ch^s^rr-s t <t tc, -y-x^>~> 3 >ih^t. X7^f tftsmm 

*\z. y&Jtmn 1 6 tigttzw<D%mtiV>mz>ht #±tc&fi&#£n£. #aifflp©i8TOafisii«©7 

ija> i o 2*J»&StiT^-6. «*^#Kte&JpatB£ yftoftie *'Jv£ < ltk»;*7V 7KU&££n5 

□ t7tflil*MP©^l'^^€:[6]±-r'5fc«C)0->U>H 40 T^tdd^M 1 <D7tXD-XtJ*$fcUT, teffl^K^Sf 

uajKoateti^xi o 3d«*«. ;i©iawi»fc:/D- o*rrnscitc«fc* h7y*>^®«st*^s<-r* 

X • #— ©7tAWMP^09O (a) 

A^]$fi3atUfc^KtC^$n, ^^t^JtUP [0 0 4 7] 0 1 1 ^09OifiS«7t^D-X • X7-f 

^5AW^n^7fc6^ l £P>X^UTA^]Hg2?iJ$ ^«Wt5^n««lfci«naHT!*4._BHi:* 

tlfc^CCD7ttfittlBPt3Att$n-5 e fcO^«fiJ6$nT^ ^T. H4tHU#JlW*iPIli«M6W5fcKr. * 

-5= jt^irtipn. i^wt^p-^-x9-f^©rttt -r. hi i© (a) \z^t^o\z. m<m.-gp.m<»m& 

&m&Zl±Tfcfm-&Z£^tf)W^y ^7-Wfrt>$&t SSi (->UP» »£4 l±H*<JlMmOSiCfe (K'fkv- 

U>Xfiyi3lS]^-pTHPd^^tC/Js<t^:'5J;-5^fi)6^ 0 3» ®4 2 <h^J 1 0 umCD^SSill4 3d^SS$ 

nx^s. -tux, c©ifiS«7tXD-x- X7-r^ nr^s. bwiso i as«€:ffl^s. -»±Kifait)Hk 
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&5i5limA/'eft*5. Ell 1© (b) t'^ n<Dm52JjfacD- ! t&£i8&*&<fc2>. ~>'J>H'J 

-T^oi;. #IS.flSiJI4 3^7;U*Ux^^>^l3cfcO #J!/t/>X©^U>X£^T£££#Sf&£^ 

X y^>£^r6. ^®l^©X«/^^>h<hbTt^ tH MU 05©£?K*H&U'>X5 1^0-^-77^^ 

7i?> (fc^-ftO) , KOH, NaOH, CaOH, EDP (Ethylene fl-Kei^TfcfiU. 

Diamine Pyrocatechol (rater) ) , TOAH (tetramethy [00481 01 2H3j^©iH»»fcXD-X ■ 77 

1 ammonium hydroxide, (Qfe) <NOH) fc£©*gS«lg < ^©ffi©^©^£^-T017£><5o 0 2 KTrrTifigai 

*>6 8 0*C<SWrr*. cnSOXy^>M31S» JO WPK3t«Jll«S**U>X*linAK:i«r*07?li 
*BI*ttXy^>hT?»0, inCiO (HDI ^XS<g2 l_htIV<^DU>Xl 7 0 lfcffs 

ffi%aoEs\o 1 mA2\zfs.^o\zt^ii. fommE [0049] 01 3^01 zoy^wt-xu-'x • X7 

cfe*«k5ic*»o!JSi()ko/^-->^TH**«*T* e^asi&Ta*. fc&'u 01 30 (c) TvU> 

<„ -tUT. 01 1© (c) t^T£5K. S-hS©Si HU*;K^t^>XSrKSb*^c:tt, Ell 3© 
0 i g4 4£^&£TB^r<5<h#l~ ^)>^)ts)V (d) ©BMHfc&fcfcViT, gEKffi©Xn-fc:XK«fcOv 

<D^3tl/>X4 5*MPtr^B-r-5o -tUT, 011© <^nl/>Xl 7 0 1 £r^fi£&<*-©:tf 4 7 

( d ) I'^-Tct z>\Z, ^ 7 74 7 SJ^SSi S 4 3 <7D± ^T* £ fc*t«fc*. 0 1 2 CS^ttftS-OTk 0 2 Kzk 
C**. H«&Hy5iaHR4 1^*9^4 7 C«K4 8. 4 i» -^©^t'vU >HU*JPU>X0)^t^>X2 4* 

9£ffi&£-tM>. u©^774 7tl/Tim[l*l3 HP;KK:KHt*5fc^5^«*fcIg*«fc< TW»© 
-:^>Xlfc®[#7 7 4 0£JB^<5o -e<DJ5^iO. lm #*K:a*Hf:Dj&*A<fcS. 
irofrS 3mm<e>^17&<S>. *St^4K^f [0 0 5 0] u©i5/iifigi3tyD-^foT3ffl 

173 5 orK»ufc«ttnf» *i6»si*K4 hmkie tfflp^©ifis^**afr**fe»iJd*©Hi. 05 

<D3 0 OV^CD«KVb£l 0#Mf$SlTt-5. £© ~0817^bZi^*17pJtgl7*-5. Sfc* V-f ^Dl/> 
cfc 5 Wm\Z£ 0X77,47 iSmSS&i S 4 3 X<tLTti014~l 8««l4r©V-f^DU>X*ffl^ 

n6. ¥J^^Si»K4 1 £J*MggSiJ14 3®M£l3ft&R S£fc*n?€r*. W:7Hr>yff X*>X£*g< b 

«-C*«SiOiJl4 2 mEfelH^ T, NAt*<-r*&«>ia4H16©'T>r^DU>Xt 

©17. «»^e**t>to, jsnT^fcObx. ^&tc ffl^sts^ ^o«B-©ifi^«7tx-7-r^- xa-x 

jJSWSWto&iitn*. tUC. 01 1© (e) K:jj?rr<fc 8lfi££01 9\Z^?„ 01 3 TfiUlC v-f ^ a 

KAtt<5„ ^^Si»K4 l{iT^*UX->5 L -f>h^ gfrOgjfrT-503 ¥t©^7^5i^ 
<fcr)X-;/^>X£tt5. «AttHW3Sl£WKSi0b (# ^nU>X*»*T*J:5K:bT%>A 

^Z©£j£#) t)X-y5 L >X-T-5*^ *T?*«#*Ky» ^« Vf^Dl^XfcUOaBfktK S£ffiU> 

U(DX\ ±XX.y3->7ZnZ>Z\t.\t}3.\<\ ¥11 Xl?&-5i&©i&<, ^®l^>X^, ^R^U->X. 

HSiJf 4 3£;tf77.4 7f3*«^!SHtSS^*tlTt»-& v'J > HU*;H/>XlffeS^. 

©17. WWflfcX y f-^ > h £ >© [ 0 0 5 1 ] 0 2 0 {J*^HJ<Difi^>ieXn— X • X 7 

17, m^^Si«4 3^X«y^>y$n-5Zlt^^ <( £ <^<Dft&CDM©«B5c*^-r017*-5o 09K^-Tjffl&I 

^t, ¥^ssi*«4 i<D^tx-7^>x$n-5. sia TtXD-x-x^yts^a^D-c&sai, ffi»fiy 

^7)P*UX^5 1 i'>h^-r-5X.y^>X7.tr-H^ ^i? |BP{37t^m7t$-&^^>X$:MP7X{C|£a-r«.©17{i 
Si© 1/1 0 0OT17*-5©17. ^SSiS«4 1 #X fe<, U>X2 5 0 1 Siffit 

^ErUT. 01 1© (f) \Z7^r^o\Z. j&ftBI [0 0 5 2] 02 1 «02 0©iaS«7tXa-X • 7,7 

1201 ^sia«4 2±.\zi&fcf&o Mz. 011© < ^f^i-r^XD-fexM^-rx^i?*^. 01 1 

(g) tl^T^Oi^ gf«©U^W^->l 2 0 tStA,ifRIi;T7***^ 02 1© (c) 17->'J>r i 'J 

2^fiJcT-5o -tl/T, 011© (h) \ZJtt^O\Z. tDVomm^>X^mMVfi.^Z\tii. 02 l© (d) 

jgJtlKl 2 0 1 £Xy5P>Xi;icfcDA°^-n>^U u- ©BWHtftJ'is^^T, gtt^ffi© Xa -fex SCct 0 v< d/a 
v'X h/V— > 1 2 0 2 €r^-T-5. Cl©ck ofSjjW? U>X2 6 0 1 Sr^fi)c^*©^77XS«4 7 -5 

f^urcifi^^Xa-X • X 7< ^i^7tftS«l7fe ^ ^©flWSTtdu 0 1 1 \Z7ik-?£ o \zisV 
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£fcaS€ft&<TVM,>©T. #*K*B*0*«A<& 2 7 0 1 t»»tO|BIiafiffll3t*56^S-&S. 

5o &jmxm2 7 o 3^fitrs^t-c, 3§gsB2 1 o i 

[0053] ^©«}:^^ifis^i^n-^^T)tait ©5fe^^^-rs^j^o^s^f-r^-t^T$. 

iTCWe&S. V-T^Dl/>X2 6 0 ltLT [0 0 5 6] Jbi6Lfc«fc , 3i;:» C©<fc? 

fiEil 4~1 8cDa*©-7-f^DU>X^fflVi-5.^<k*i ^D-y-XMm HIWT#8&***OT'*- 

H3 0©«k5K, 3WR©^^*«W»Ufc«. V>f 3, 3 8 0#99i^«bfc ; e--l<l»=F*t-<k05S* 

<> jmru^Xfe ffl?mv>x. ^«j>hu*;h^ if— A*#yheavha<&o. EWfiRS^£aA*:i«» 

[0 0 5 4] 0 2 2 ^^©iffl&fftXD-X • *7 £l6jtC**UTH tT-AXtf >y b^^S^TC^ 

-f ^©fte©^©^^^"^-^ 02 2© (a) fi U&vJ\$<&e,-f, iS^t^b&^SIST*^^ 

jS£«ftXD-X • ^*±Br*6 JLfcBU El 2 2 ggg^ll^ffl©^* AI*3fc©M3fcfrl6l 

© (b) &3#f350> 02 2© (c) (iiffl&IftXD-X fT&;fr6]#$gS<t&9, A#tft©^£#ft<t^ii:fc:frft 

2 70 1(1 #^7.»&1 0 1 «fc0t>JB*r*5^«KlW j{SaW)»«*ft*?WPKtr*Ct-C, Mk# 

si*ma>&&*. c:©^ea52 7 0 in imzmx mjm&mmxfoizMVTte. mMmsmiz^xm^ 

1 0 1 ±lC#B)t$n-5o d©2§g3B 2 7 0 111 T¥ff ^Alt-r-S^t^UTfi* «y b*:7##&L& 

gtt-sn-So Hf-> ~©s%g3t$2 7 0 1 ommitm^ [0057] zn&oimjtmcmRtvTMtti&iiz. 

mW&WMfr 6 Att£*lfc £ ftHmfr'&aMBfi 30 H «a©»3a#, a^A/2n©«SB. -r&fc^s 

^<&-5J;9HI^$tlT^5. *i&&ttK S©fi$afSm^^-H©*>>h*7M (A/2n) 

70-X . ^Tfl 3§g3&2 7 0 1 ©11^^52 7 &JiT'$>Z>Z.t-t)Wg-C$>Z> 0 $I32©*£bH 

0 2©^tfc5i. wu*&h««, &jjwme>^t>®z> a >b ta«*an?**. ->U3 

*B»0R*UTV»<5. 02 2t;it«m ISESP2 7 > (S#r^n = 3. 6) fl*6&*SSaaKfc*tt»T, 

0 l^©M^a52 7 0 2^tS*^<t$tlTV^„ ft AS 7 8 0 nmtbrcl^. a> 1 0 8 nmtSS, Jfc 
#^iCf*^TS^ ^^152 7 0 1 ©11^8152 7 0 2 43, F ©*>•;/ h:f7M (A/2 n) Rhtft: 

^•T-5ill&«P3^©t-AX^>y h©, ©HC&Ip]. £< UTfcttbfc^ 

to^AM^©^3t^t¥ff^*f6]^*fUTfc/J^^-> [0 0 5 8] 02 3t£02 2©iS&»ftXD-X • X7 

MKS*Wr<5£4:An?€r<&. ^Sii^2 7 0 3tl 40 ^£ff^-5XDir7.#J£^Tl^^&<5o 9t?. 

m^MA \ ■ Au^<Dmt®M®fr<Z>t3.<0. m*.\3MIM 02 3© (a) \Z5fr?&o\Z. tJ?xM&.4 1\ZteMfr 

jf«$n5. ^©«)ti2 7 0 3(1 0>R{4A T> 02 3© (b) \ZtKT^O\Z. ^U-^<fmt^> 

1 *m*flj^fc*&» ^J3 0 nmSI« ^t^^tUELh »Bf^7 * h U-S^T. h^<!fT^j©^yiltlii6 1 &&l&t 

<Dmm-mfiLznz>. z\<D&mmftm2 1 o 311 ^ 023© (c) t^-ri^ir, 

xa« 1 0 1 jkT*m& 2701 ©«!iffit^^$nso zmmt&tfyxtmT'gme 2 ^mmmn^-y 

[0 0 5 5] Z\<D&otZim®yt-7u-7 • XM^ (DH£m?2>* W\Z. 02 3© (d) K^rr<fc5l~ 5^ 

tl #7XHS1 0 lfi»>fc*&&JA#3*l*£. igffiOIlM^O 02 3© (e) 

^£K2 7 0 3T?t£m£-tn:3§gSB2 7 0 1 ©mSP 5^^513. S*§g5fc*t^#©iSftl8l6 3SrF I B$>-5 

2 7 0217©7^S*^#<^'5J;^tC^eU 3§®R5 ^ t,^t:^feSW^i:©^"^I^T-S„ 
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[0 0 5 9] M2 4i3M2 2 <D]5&&yt7a-7 • 7.7 

02 40 (a) \Z7FCt£o\Z, m&gtS iLmOmS 
j|Si (5><jn» 4 l±\zmi lim(DSi02 (Miti^ 
I42t»5~l 0^m©^i|gaSi)i4 3d^ 
JI*tlTC»*. mfSSO IS&£JB^<5. 02 40 

(b) . (c) \z7fct&?\z. ^7.4 6^mmmm 
4 3<D±\zmz. mgmmL4itm7.4 6\znm 

47, 4 8 £JB£$-t£<5„ ^©^7.4 6 <t LTtitflx. 
t£fcHU-^>^*t£J# 7 7 4 0 ^-©JP^J 
0. lmm^e>3mm<*£t^"?&-5o g^tfX 1 ! 1 *^ 
«K£*T3 5 OX:\zm>kVrz.tm~C\ J^SSiS^ 
Hai{CIE03 0 0Vig^CD«EVb€rl 0 ftSSElJUf 
•5. £0J;-5&;fr?*t::J:902 4 0 (c) iZ^-TiPl' 
#^X4 6ttJIMe»SUI4 SKl*^*!*. m^ftSiS 
&4 l t^HSiS 4 3®p B raS*S^«T$>-5SiaB4 

-5. *LT. 0240 (d) ^-Ti^lC, i^H£iS 
«4 1 ^7i^ , Jl7f>^<tt'^ SiQ.14 2 5:7 
•y^t*T?^^r^>. 0240 (e) \ZtfC?£5\Z. ZL 

oy&. y * h u v i-«fc o , >wii 2 8 0 1 

"TS. ^"UT, 02 40 (f) l^-TcfcPfc:, ^nSrT 

->UnXDaSr^fi. ifcRA=7 8 OnmKfcHT 
JBJf$n = 3. 7i*»C*^ 5/imiS0I 
*Z£<fc4 O%mg03S®^£^r. HK> 02 40 

(g) t^-rie)^ ga^asMait2 8 0 2*j«*r 

•5. S^tr. 02 4co (h) t^-Tcfc^f^s 
ft<mftm2 8 0 2 5: F I B&£^;ML3**I*«BT0&£ 

xn— x- t.?-! ?±.\zfc^<D-?. m5<D&o\z$mu 
>X5 1 &zfa-zr ■ 7.7*?wzm<mmz-rz>!im 

[0 0 6 0] 02 5\Z*m*D&myt7u--7~ ■ X7 
^0ffi0#j0«j££^-r0T?&-5. 02 2 tl^f ifi2& 

«7fcXn-x • x^ytte<fcA,£ii3i;T£><5^ «r 

0ji^2 7 0 3*i. ]H^i&52 7 0 2Vmmfifa\Z&^ 

MPfi> m^<nA^ft\z&^T—J&&f\al\z&}5 0 nm 
gSOP^|^LTl®gcfSB2?iJ$nT^:-5„ C10Pp1I5II;HI£. 
g&2 7 0 2HMWWCJ^fi5tr-S>U> f 7: h/^->T?ft* 

[0 0 6 1] 02 6f£02 50jS£!§7£Xd-X- 77 
-f^f^Sl-r ; S)XD-t7.^l ; S:*-rXg0"e*-5o 02 3 
<fc{S<^a*?i;T&-5. ££:U 026® (b) td^f 
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^oizmsmmme i&i&fct&mz. mzmmwD 

/rbTS7fr-5^<!:JCcfcO^T€r-&. 02 6 CD (c) 
ISStf\fc3fc, cn^VX^iCU 02 3<!:[^«IC ^ 

**S)T*. ifilllM«C«ilBW€r»<Lfcti^©*p 
X*j*H3;k 8ldnf#-5o 1E!~ 02 6 0 (d) t'T^f 

£?\z, $3gM\zm%M6 3%mmtz>« a«0sas 

7/7 mzhWtMG 3d«®fiTr-5. 0260 (e) 

[0 0 6 2] 02 7tt02 50iffl£S7tXa— X- 

2 4tS^t^i;Tfe5„ TzTdls. 0270 (e) T? 
3§gJB£t#BMl2 8 0 1 &&&t&IBnz* &K*gfl&#0J& 

ym2 8 o 2 $^B)rr-5«m0«iiiK)??:^>^»<T 

^*^-UT«3tr*ifcJCJ:0*HTf**. 02 70 
(f) \Z^t^\Z. ^VXi7l:L. 5fc0*Mfcb-> 

x&timvrctgtmfflz* ^^mmmmm\z^ 
mw^—xv&m ~tz>° z.<Dt^ (D&mmmm 

<i:LxT{iS/ | ;n>i:^„ ->Un>0Ja#r^te* fe^A 
= 7 8 0 nmlr43tiTJS»f^n = 3 . 7 £#ft\Z&\ 
tt. 5/imjgS0JP*fc*<i:4 O%SS03Sig^^ 

as. #fc&n?££o 0270 (g) \z7jk-?&o 
30 \z. $mMizmytm2 8 0 2&i$m3-z>. M0«s? 

7>Ct)jg7tf^&i*^rr-5o 02 7 0 (h) 

•T<k5KU ^g3fe^^©3l7tM2 8 0 2€rFIB$,^ 

ufj>ft^ttew^^0^i*'^^*i"-So ^0»ffl7>0 

jg7tK2 8 0 2li^Stl^l/^-^-50T, MWW'jS 
7tlg2 8 0 2imz> o 

[0063] z\<D^ofs.T&m^t-fu-^m^xmi 
^ i^>X5 1 &-7°a-7 ■ 7.7umizm<mf&\z-r2><& 

[0 0 6 4] 02 8lS2tc^0ia^«7t^D-^- 75 
-f y0ffi0^J0«fi£$r^ _ r01?$)-5. 02 2 d^-rias 

(iyMP{C7t&m7tS-li:^^^DU>X3 1 0 1€n ^ 

[0 0 6 5] 02 9^02 8 0iagi§7tXD-y • 

02 90 (a) i^-Tcfc^l'. ^T.S«4 l f^SJP* 
ii? ^:'g'um07J7XS:ffl<' i '5o S^S^Tfe^^ Wz. 
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E29a) (b) tc^-r^K. -fu-zf&m&t&wfi 
\z~7*vvv7 hts.£-?$mmt®m 1 &mct&. 

02 9(7) (c) tdTrj-Tcfc-?^ £ft&VX£t::U ^® 
^£#7**J*ma5g6 2 «Bj8(«HB/^->ffl<E 
IE(3. 029© (d) \Zt£?<£7\Z. 
3 -tUT, 02 9© (e) K« 
-T<k^l3> ^5fe^C»<W£K6 3£F I B»SWi 

fifcTS*^ U >X©it5£ SBOfcfcttttt**: US'* h 
LTXy^>X£fT5^(Si)©x-;/^>X5$g<»:U> > 
X h©x-y^>:75ig<!:©tfc (SSJttfc) K£9tttrr 
S. Wtti. M#G)x>y^>y5S^>5^b^^ GSR. 

jtD eta. u^x b©*saH3»*r**MfcW'>x©* 

££^L<-r<5o Si©X-.y? L >Xj$ft#l''5 ? Xb- 
©x>;/^>.X5£gJ:9 2fg;ta^»£- G^it2) 
U5>Xh©*3tt^l'>X©S3©l/2T«fc 

14, ffi«©^f*«Bi^ffll^n-57*hl/> ? Xh*-5 

cija^MfiftH^^f ;pAtffira-r*. JWWSfcti. of 

PR-800 (#9Sl/^H > 0MR-85 

g) iCfflV^^TT.^©^^^^"^^ 

*ffli»*a^^viTRwrs. #t~> 029© (f) 

{CS4*U'>X€lt[^©/^— ><SrJ^fi£UfcVX^ (7 
T, 02 9© (g) \Z7ji-?£o\Z. JJSSfipUfc/^— 

t$&-u&ffl&ijoy$b%:\z&r) uzsx hmm^au>xm 

Tt42 0 0-4 0 OS. EE#t41~l 0»BE©|gBBTfS 
WZ. Z\<DXo\Z\^XM^tzj£hU>7l&lk 
©^llSrVX ^ t VTiSyXWS. : tmM.Wf^i\ZX. y 
>X (S^ttX-y^X) -T-So £©X>.y^>X©#g: 

X-y?->X/5«Jtre$>-5. A#^)^iSj^tt<^->X-y 

?->i?fe (R I E) ^^it-f ?o hn>*"ix-yg L > 
Xfcfc (ECR) &£T<&5. ^^Xy^^Cffl^S 

*&£-l4, CF«, CHF 3 , SFe&ifSffl^-S. Sfe, X->5 1 > 
i^aS J ^^ft©iSM©7c*lC±iH©x-y =f-<y if 137. 
\Z, Ar&<t*©;tf7.£SALTfcJ;V\> -T&*> 
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■5. 

[0 0 6 6] 03 01402 8<Di5jmytZfU-Zf- 77 
<^Sf^Si-r'i)S l J©XD-t:7.0!l<£:^-rZS0"C$)-5. ft 
-f. 03 0© (a) i:itcfc5i:> iP^lgtS^m©^ 
HSi S^4 1 ±tz:#J 1 y.m©SiOi (Sf^> 

«jn» J14 2<hift5~l 0tfm©igifeSiSiJ§4 3;^ 
miBSO I»«Sr^^-5o 03 0© 
(b) \zm-&?lZ. 13774 7«r*i*S«SiJi4 3©± 
£Sei£. IWg«5iJi4 3t^X4 7tC«B4 8. 49 
/tf £B3g£-t*-5o £©#7X4 7£UT««*Ji*B:3-- 
->Xttl3#7 7 4 0£fflt^-5<> ^©JP^teO. 1mm 

3 5 0 < CKiOf&U7c#3i-e. ^^SiS^4 kwcie© 
3 0 0Vgg©mEVb£l O^-SS^iirr-5. 03 0 
© (c) lCST«fc5K:, **vX4 7«¥^SSiS4 3tC 
M^^n-S. m^^SiS«4 1 <h¥iSgf B SiS4 3©Wte 
tJ*egS"C$>-5Si02S4 2/5i$>-5d^ iS^) 1 ^5<- «E 

ms\z&mf2.n : 8&)itffriz>° 030© (d) ~ (g) \t 
20 ±$imm£Mmzwtov>x*<{m$%o 0 

3 0© (h) \Z^-t^\Z. m^SSi*«4 1 tSittS 

4 2^024© (d) tmmzfe&rz* ^©^ 03 

0© (i) . (j) tz*-?£o\z. -7°a-7*$:im.-fZ> 

MMznz-ymmz 2 0 6 Sr^fitr-s. -tux, 03 
0© (k) i^-r«k^t-> ^n^rTx^tciu, ^©^ 

U>X^f^U7i<h€rt^^> ^jgJ^KSr«®^f^' 
^3 2 0 7i:fs)c («Bi/t^->©IE^) "T*. -©<t 
^©Hi®»f mWftii bT(i-> 'J n > t^-5„ v U a >© 
MtfT&\Z* ?SftA = 7 8 0 nmtC*3(/iTB^n= 3. 
30 1 t&%\Zl5fr\ £7c. 5/im@S©jP*7 v ct4 0 56@ 
S©jgi§[^S:^-r. Kl'v 03 0© (1) t^T«t O 

\z. m&mizmftMs 2 0 ssritsgu 030© (m) 

C^-Tcfc^tr, ^^^©^fl^3 2 08JFIB 

[0 06 7] 028 J3^-T^$:^T-5)jfi^ : ©^XD— 
X • 7 7< ?T*\3~ 02 2 (r^-T^JJ: 0 1> l^>XS:Xu 
— Xldifi-^^TiHMT $^©TNA$rH5<t"-5 l l «t *H? 

©j; 5 nmm~7°v -zr&m^ xxthmw a-camim 

tt, v-f^nl/>X<tUTli0l 4~l 8©S 

><r©-7-f ?ni/>x&m^z>z\£&~c$-z>o mz, 7— 

1401 6©V<^DU>X€rffiViSi:^i. **is Vf 
i7DU>X<hLTt4i&-f U*k J^ffiU->XT*-5i^4 

U->XT?fc&l,\, 
[0068] 031 t4^HJ©jffli^XD-X • 7 7 
■<^©(fe©^©«fiKSr^-r0T?*S. 02 5^:S<i:^^ 
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>X3 3oi$r, mxw&\ o i±\zmtrz>o m&t&o msm<m^.^ ^t>02 2i^-rt>oti^ 

[0 0 6 9] 03 21403 l©jffl£»ftXn-X- «Kifc££*T.<5. 

-f XotXW£^-Tlg0T$>.5. 026 [0073] 036 f40 35 ©iffl£«ftXo-X • X 7 

tstA/^u-^-So fc£u 032© (b) i^r -f^^-r-s^n-trx^^-rz^HT*^ 

&?\zgffl&mffi6 i*i&fc$z>m\z. '&\zmmvt<D 036© (a) K^-r<fc?i^ m^msumcD^^ 

mm6 3 ^&&z,mwie>mmmm : £'p*m<-$-z>. (->u n »s«4 1 _tt^*«i 1 ^©sio, (8Ht->u 3 » 

^nti^OD^mfcttg^ft^^bT, 7* hVX:7£ Jf 4 2 £#J5~ 1 0 Mm»m^^Sie4 3/5*$Uf £nT 

ft[sTmy£?Z>Z\£\z£Vmi~Z%Z>o 03 2<D (c) /9TgfSOlS&£ffl(/>5o JfcK:, 036O (b) 

I^TcfcptC, £*i£TX*CU H2 9tH«H. fcjR-TJ:^ 7n-7£imtZ>mm\Z7*hl'>>X 

gmtzxvxwfr-ezme 2 «bse(«ib/v->© /<? h&£T?^fflBtt«ifi6 i«&atr*. -tux, 036 

«3¥)-r*. igfliwc«Mffliw*i»<ufcic^©^ ©(c) tc^-Tck^ £*u&vx*ku mgtmz 

xam\zu. mr?%z, ic 03 2© (d) i^-r sH»wst»»Tgs@6 2£?&«(«s§/^->©&3r)-r 

«k^t^ ^g{sotcjS7tiS6 3^i^rr^o $§##©«£& z\<Dt&<DMjmmmtv-c. -wtur. si 

^(Cfej©tK6 3di*t$rr<5. ^bT, 03 2© (e) (-><J 3 »Srffl y'J^X^I^nH ifcBA = 

{^-r^^lC, 3§g5fcJi^#©it7£K6 3£F I 7 8 0 nmKi5(,iT®#r^n = 3. 7»«l:fi^ t I 

aBHK6 3i3»*smv»Ts»*©Tf, iawRKaBtfli 036© (d) j^-r<k^ic, ££Mi3tt%iK6 3 

6 3^5. £it8rr-5o -tUT, 03 6© (e) KSrTiSC m 

[0 0 7 0] 03 31403 lCWfflfcWfc/D-:/ • jg5fc»y*©Wei6 3£F I B&£ttttfb¥4MftBW 

^^fm-r-5s | j©^ , p-t7.^i^-rxg0T*-i). 0 &£©;£fe-mi:-r-5o s^ti, 036© (f) t^TjN-r 

2 7 <h&£A,£We&.g>. &£U 03 3© (e) ~ <fc?t~ Ig&iiSiStfU 1 <hSiajf4 2 St^TSo - 

[0071] i3i fc^-r«^^rrsifis»^^p- £»T5:S*&40i . 05-08 ic^ufc^-rBjfm 

— >nijS^wcEflrc**©T?NA«:?a<'r*2:fc* r ^ 7^^±i:4^ot. mB<D^\zi>mu>xs n&x 

©<t ^ &ifigM§XD-x*&^ xmam pt©jH*» it* 035 izm-tmfirwttfvx t «> u 3 >©#ffi*t# 

^*^3frS7^4±^©^Sii^J^^^TnJtgi? ftU&^©T-> **^X->'Un>^®-e©S«-{CctS7t 

V-f ? P l^>Xt LT140 1 4 ~ 1 8 ©a 3pJfflawS©fiiT*»€f . S 6&&^Jffl^£©r*0_k#"5J 

/r©V-f^Dl/>X*ffll^^t^T#-5. v< J» ttg<h&-5. n>mftZ\$mW5&J&&&ffce 
?Dl/>X£bT{3i&-rb ! b. 3*851' >XT***i8H8i 

fc< , imm U>X*, «P3^U>XTft>S^. W~ [OO74] 037 {42f3§f93©iffi&§7£XD-X • X 7 

7 _^>^^7.^>7.^g<bT. NA**<"r-5fc -r^©ft6©^J©«lfi£Sr^-r0T$)^o 03 7© (a) t4 

&K1401 6 ©v-f;?n^>X£J3^5 ^©t ifflftWfcXa-X- x^-fX£_hM^e>jl/c0, f^0© 

^Dl^>Xl^©7*hI^XhA^->£}#5S^& (b) I4»r®0> H0© (O t4i£SM§}£XD-X • X 

^*<hbT«. CCWItt^/tU 7P— ©^©ffit-« 0 ^<y©JSffi0> 1^0© (d) (4ia&§7tXn-X • X 

3 4©<£e>&t,*^£4>P B W7X^^— >©7*hV 7-f^©{BM0^ ^^"To «itl403 4©*>©t($ 

[0 0 7 2] 03 5(42|c^©j£^J®7tXn-^ • 7>7 -&7J*^XS^2 7 0 6 fc»JTtrJ«. ^n^Sr^tlfCfc 

-1'i5 r ©ffi©^J©«fi£S:^-r0T$>'5. 03 5© (a) ^4 ^ OXM ^ • Xo— -X<DWmf)^±'f^o 

iB&Wtyu-Zf • X ?&±Wfr *> ^0^ 1^0© [0075] 038f4037 ©jfi^»)tXa-X • X 7 

(b) (4gf®0. 1^0© (o \ismmyt^a-y • 7 -i ?*m&&7°ttxm*K-tJMmT:&z>* 

=ri?<D&wm* 1^0© (d) im&wtzfu-y • 7. 038© (a) K^-rct^K, ^*s:5^m©^ssi 

^<^©{9M0^#><r^-ro 02 2 £H:fcA,2Hi;T?* (v';n»S«4 l±H«Jl Mm©Sia (SHk->'Jn» 

ZlClTf4^7:S«T(4^<^'> , J3>a«2 @4 2i:^5~l 0/im©m^SSi«4 3*^$tlT 

7 0 4©±f;->U3>7?T$fc, Wftmm£V>&mW ^-5. ^rifSOlStSfflM. 03 8© (b) 

ffl&T-SbK). Kfi7 5 0nm~8 5 0nm©^3. 7 7>)^i#U tC^Z^m^ i?DU 

^©^^MJf^n^o,, ^©T©->'Jn>l4^ >X^S(C^UT43<«kotrl/yxh/^->7 l «B 

^©t. ±aa»ERT?t>, AitTt^ux. ^t+%@*(4 ^ err -5c »ja©tt^»4ia4C7rs-r«tpi«T?**. 
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JEK, 03 8© (c) IC^-Tct^tl. MrfHsfrUiSX h «£*S4 , 7?S*7 5 0 n m©ftt;iSi ftTteft 2 0 0 n 

-f. JLy^>tf<D-J^Zm4\Z^mtm&~e&Z>° -t ±K©J:5l:3E<&*©-e. h©*#£ti£Tt£ 

LT» 03 8© (d) l^-Tct^i^ *7X7 2^ *#I©0. 4fifcft«4>7*, f&fcfc D %>*f&#M2»*i 

lmm^SSniinCSm?**. *UT. SBH^t* [0 0 7 8] H4 0I4H3 9©ififiS«3t^D-^- ^7 

*^3»+"e3 5ot:icirt*Lfc«irp. i^nsi* /<? <^*ft*T*:/n*x«^"risi8n?**. 

S«JTiECD3 0 0 VSg^©«EVb£ 1 Oft-g^iHT 04 0O (a) \Zm-?£?\Z, n mCD^gftS i 

i©±5Jto^C«k0^^7 2t3*liflySi*4 3 (~>Un»g«4 l±C*5l umCSiOi OWkS^'J 3» 

td£££*i<5. 5/»j:3>aK£S'U:3>Ji©IHK«l8* 04 2 £#j5~l 0 jim©itf*§£i5iJI4 3^snx 

JTC**Sitt &0H«ft<. ftffifc«VKDT7, US. BfflHSOiaSKtfflu*. 040© (b) 

mmm&mit. o . sb-it^*: d . ttfrKiBx&m t:st<t -5 \z. zfu-7*mt?z>Mmz7* v vvx 

iWtl*. Z\<D^V\ZVX. *7X7 2 &W«MU5iJl4 hfc£T^fflgtt«B6 1 ttBOTS. tLT> 04 0 

3;M££-£.*l5o -e-UT, 03 8© (f) K2prfJ:5 © (c) f^Tck? Jd. ^n^^llb. ^6 2 £ 

lr, «IM5l(^U3»aHS4 i£Bfc£-r<5. 51:. Si «WW^T»jK«l»/V-->ffl*»>-r*. £©£ 

0 2 (m'fb'> 1 J3»S4 2fei^fe-r-5.o -?-L/T> 03 8© #©ig®#T3M#ft£: UT, -«tl/T, Si(->Un»Sr 

(g) (^-Tcfc^fc:, ya-^fas!t5ifiiTC7th ~>'j3>©B#r3Snte, i£SA = 7 8 0 nm(; 

US>Xhfc£T?g§gJ£bilM!g6 l«B3fr*. 3fcfc. 0 *V»TJHfi*n = 3. 7fc#»l:»^ ££:5Mmgg 

3 7© (h) ^ti^v7.^fcu ^6 ©jp^^oxsawssw**-*-. mz. 040© 

2*j|iisBSiJiK^j«(«tB/^->®e¥)"rs. se (d) \z*k-?£o\z. gmn\zmxm6 3&m?rz>o 

\z. 037© (D \zm-^^z. zgmizmxme 3 -e-uc, 040© (e) t^-r^^i^ 3§g5fcss&5#© 

^*£^r-5„ £fc. 03 7© (j) t^-T^^t^ »W6 3*F I B*5WI4MWWfe2ffl*ttT 

&OT#©3©flK6 3£F I B»«k«ft¥INilKt I^T^o 3fcfc, 04 0© (f) l^-Tck^l^ 

£©*srcfi*rs. si (3/u n »a«c«eB*ijg(3gsnTt»*iB»a»Sc"r 

[0 0 7 6] CCDi5«fflW»^a-^€«oTa«rtl <5. *UC, HWIBr©Si& (gfcfc^'J r3»B£|S§£s-r 

□■^©jffl^JS^Sr^Fr-?)^®^ 1 . 05~08^ ^fw, 04 0© (g) C^ti^C. &fcBb£:Si± 

fc*£U 03 7^-r^m^ ii? fc, *9fcft8tt(U5>Xh)*iWrr<5. 

ftU->X/5*XD-X • T.^-f^ii'&U©"^ 05©i *j»©J»;Stt, Si±^fitr-5*t^jU>X©SS^<fc> & 

*y xtisV=i><D?m (mat) fc<fc0«J&rs. M#©x«y^>^ 

jOTWEUiV»©-P. ^9X— >U3>IH5T©R«J-«k «86WSIA>»& Ggftttl) \z\z. u^xb©ja$te 

5^M^©t£"F£l*^ £&&«3WJJl3»©lS!Lb J&f&f2>*mi'>X<D&-2£.mi'<-rZ>. tt. Si©x 

>*iSK:fiK«l»jidBtft»rin?#*. GKUfc2) tc«, U^X h©«Sl3^U'>X 

[0 0 7 7] 03 9(i*:^cDjfiS^^o-X- X7 ©«£© l/2T7«fcU. Si±K:aWrr**36lttt' 

>r^offiowo!)!i»)a*35-tBrT?*s. 039© (a) *p ^f<tuT{i. mn& i &gtii&&izm^*>nz>7 * 

m&myfJa--?' ^±s^e.mfc0. R0© xh*«^artatttH7'f7-f;uAt«ffl"r*. 

(b) (iWffi0 1^0© (c) IJiffl^tyo-^-X trii, OFPR-800 (*i«^H . OMR-85 (^*fS 

^-f^©iSM0. 1^0© (d) fiifiS«)tXD-X • 7. l/i>7.h) S:£€:fflt4Hi«ktX, sJ?5?S!**Vitt^«a! 

7< ^©{i!M0*. &*7fr?o wmtm 3 5 © t>©ts ©^13 j: 0 ui>7. h izmt&tzM-TzjM <.?* h u 

^^<^^l^l;T^ > §^v ^ea5©iic®fifl{3tt^^n^> vn^) K^>s^vx*©j#ifcMSSfW**^ 

X2 7 0 7^fig$tiT^-5c zoM-citmsisyxt mw&SffMiXtott^ ^^Ttt^^sfi^^xh* 

t. u>XRt^ga5i^T©^©&s{iS^©*r^7>© -i?7 h±ic*t«iu>Xfi«!:is^©;^->*^ufc^ 

1. 5T*-5©T, ^X©«^©0. 4^tC^S. #1 i» Sr«atS-&*. cntlcfcO. Jt»8««^«r*tSi± 
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(aswi) ffasto*.. a**J:i«sii!R*c«ft»' XBaK^xfc^sfcS-r. x^>^D2ftet404 

£0US>*hM*i£bU>XJ3*K:J3lfrr*. fc*5* ©MfcPMtT**. *UT. a4 2<D <d) IZji&**> 

»a**«fl|idE*l4U^h»KK*0*a:*38*. S *~ #9*7 2*lttSilSi»4 3©±C*^ ^HSi 

Sl:^t«2 0 0~4 0 0E EMl-l OME© g«4 1i#7X7 2t'mffi7 3S:BE&£it"5. Z.<Dfi 

mraHiftkv*. wc. ^oi^fcbT^ufcai^ 7xtbTim^i^-->^ttfi# 7 7 4 o 

>^ «wtiyf>^ -rs. i©i«>f>y®?i **^+**w4ja!+T3 5 0T:jdinlfcufc«« 

il/T | t iHMWB6^ti-fe^-««»''»6*l*I t ^ ^ m^SSiS«4 1<SltCIEO3 0 0V@gOTmE«:l 

5P>^& (RIE) ^^i?DhD>*"Slyf>^ iW8»SiJi4 3l3*&3n*. ->>J a>g&<h->'J 3> 

(ECR) fc2-C*<5. FlKXy^>iffcllH6*fX JlfflWtaitfiWi^SSiQi tfi2b*it\ ®S&M«<> « 

tt. CR. CHFs v SF.fe£*ffi^*. Xyf>^l ^iJS^««»i«Sn5. #7* 7 2 £JW6JlSiJi4 3 

S^^ttOSSlEOfcft^JJECDXy^y^^fC, d^$tl^»„ ^ll, 04 2© (f) \Ztk?&0\Z. M 

0., Ar&£©#**«A.bTt>«fc^ -r*£fc>1i> ± *Sft5i (S'U 3»»Rfe4 1 1***"*. SSt- SiO 

ECSfciO. Si±iC*Hfcl/>X6 5«»n«. • «ffc->U 3»»4 2 fcHfefc**. ^LT, 04 2© 

[007 91039 \zmTte8L*m-z>mmtzru- (g) k^tj^k:. ya-y&imrzigmzy* h 

y ■ x^f-ete. uyx^zru-znzm^^TMm^ 20 uvx hfs.E^^mmm& 1 04 2© 

#*©T?NA«r*<r*ca:*nf**. <fc^T. ^PJffl (h) {^Tcfc-5i-> ^VX^CU ^e6 2S:¥ 

swMDisi±i:E«af*©i?Lh*tian-&. -r>r*n i^asi®4 2i^Bg(^fliA^->o5^)"r-5o wc, 

u>X£u-o4&-f l*>, 3skbu>xt?**ibw4& 04 20 ( i ) \z**&?\z. msmzmms 3** 

<, #s£®u>x^ «n»u>XT?fcAt>. £©v-r «rr*. ©sac:, 0420 u) k. 

^ni/>xf^o7* hus>* w->*mm&J5 im^omme 3&f i B*sw4{b¥*MiWfe£ 

stum £ ci T^tffc u yo -<D^:om\z. 03 ©^Ti&^-rso 

4{^-TJ;^?&:t/*^'S)4 i r^V7.^/\'^->©7* h [0 0 8 2] 04 1 llzrfT«rtSr*T<5i^Wt^D- 

T^^*«-3Tt>A^ X-^^^T^ 03 7©M«k9fcU>X£Xn-:/ 

[ 0 0 8 0 ] 0 4 1 f££fS91©iffl&§7tXn-X • X 7 CiBcJttTl511"e€r*©Tf N ASrSS < ^-5 C 

4 y<m<m<m&&7ZTmT?&Zo 04 1O (a) « 30 <£^T. ^JfflS»*lSUb"*"*^t*nf**. s 

ifflga^xn-x • x ^£-t» e>jt^0> 1^0© fc. 7 * h uvx h «Mrr**£i~ gasa«fc^© 

(b) \^mm. 130© <c) tiiHWBfcXti-X • x i^K7*hi^xha^T-t*<5©-^ CjU>X 

tk^©&®0. wmv> (d) ■ 7. mmm<Dn*->&&&&<i&isx&z>. m&mfo® 

^tramm** *B»4ia3 7©t>©£B T»©iHifitx*yh*'J^<"*'***tLTi4. f 

6*«ttT^S. CmiCkOX^y- Xo-y©H«4 5^©^^^TfeI^. ^ 7^f^Dl/>X 

jwaLt*"*. Ktr> ^^ni/>X2 7 0 7&tm?z> tuT^-rufe. «su>XT**i6aai&<> 

[0 0 8 1] 04 21404 lCWagSTt^O— X^K©7*hU5?^h/^->*»«t***tUT 

-f ?*<&mz> XD-fe^«aj^-rnjg0-c*So ft-r, ^ »4. - 7 o-©^:©ft&tr, 0 3 4 5 

04 2© (a) \ZttC?&o\Z. W^mumfD^^i ^4>H>*+IBIW-7^^/^->©7* h^X^^fe 

(->D3»*K4 1±{C*51 Mm©SiQ» (Hby'J3» Tfeftc». c©«fc-5«fi««^D-^ft«^TmirtlP 
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[0 14 1] 06 9teJg9Om^-r0-C$>3 o l^0f' 
jjctW&Z* XU XA5 5-<hX5-f X-hO^l^X 
4 6 0 1 <Dmz^—-D<DmaV>X4 6 0 2 SrlSWT 
(^•5., 

[0 14 2] 07 Ofiiffi&fftXa-X- 7.5<yo* 
S«l 0 2(D^HD^ISltTt/^„ S^CD^-^MP 

30 -Xa--X • x^^h^mmi^i^o iXc, 07 1 

(d&o\z. ?a-7- x^?tvx\z. mmt&& 

[0 14 3] &*5. _hli^!i6^J^*5^^T, iW^tdffi 
<, 3mn-—>!f#m# 7 0 7 0. gWiSSSB^F© 

wfit&* &iz z\ti\zmz>t)rt-C'tefc< . 

fe^> 1 0 - 9Torr<DX^-^>/^XA r CDF AB 
(Fast Atomic Beam) £ 2 fecDSSt^tl-enid 3 0 0 
s e cgS, R«fKJ«»Ufc«. 1 0MP aOETJTffi 

srr*.*«K:RL*:«©s^fiaaii 2mp ajeuiti 
4 o ^mtftcfr. <&\zz.tmz>h<D-?;\z}3.<. 
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53&£J8^fc«ft.i» HSMCDlffl^^tC sCk AgCl, TICK CuCl, LiBr, NaBr, KBr, CsBr, AgB 

«fcO»HaWitSi«t»^-r'&Jia:*nffrS. r, TIBr, Li I, NaL KI, (Si, Tl (Br, I) . Tl (Cl.B 

S3 J. «^8fi*^»C«S*UT, rfS^FftlSBfcfeU r ) , MgFs , CaFs , Sr?„. BaF» , PbF,, H&CI2, FeF. . 

Tia&S-t^ IE^^Hfl c t 3 -mi^±^^$-&S„ £ CsPbCh, BaMgF,, BaZnR . N^SbFs, LiC10.-3H*0, CdH 

<m9 0 0X;VXk<DmmZgm*-?ftoZ£\Z.£Om g CSOO <, ZnS. ZnSe, ZnTe, CdS, CdSe. CdTe, a-Hg 

^^$n-5o WBtiUJ 1 ?* (7Uyh^7 S, PBS, PBSe, EuS, EuSe, GaSe, Lili&, AgGa& , AgG 

70 *mWz.m7^\Z&mmtmm^ft®& aS&. TilnS*. TilnSe,, TlGaSa. TlGa& , As, S3, As, 

-r-£>-<tfcT?#5o ®~ 8mtt\Z&K)ma&miVrz Se>, Ai&AsSa, AgjSBS,. CdfeS., GdCnS., TITaj & , 

mtmmgMLV&SZft^Zth^Z* Z\<DM%. ThTaSe., ThVS., ThAsS«, ThPSe,, GaP, GaAs. Ga 
%'77.&fo&m<<\ 1377,t.mgxmmV<1S.Z>&0\Z JO N, (Ga, Al) As, Ga (A&P) . (LNGa) P> (LNGa) A 

SSBS^nfc^^^W (mia^n$«aSV4 0-J s, (Ga,AI) Sb, Ga (AsSb) , (LNGa) (AsP) . (GaA 

9 1) «J8^*c:«*:j&nf*S. 1) (AsSb) , ZnGeP 2 , CaCOb , NaNQ>, a-HIQ> . a-Lil 

[0 144] S^^tC*T77.^M<fcHP^ Q>> KIOaFj, FeBCb , F&BC, KBsa>-4ftO, BeSO, -2H 

ires-s^m*, mmmv&teK>^*s&gft\-ziefc? .0, cuso,-5fto, Lhsa-ito, kh.po,, mpo,, NftftP 

&&5\Z#&t&Z.t.\Z&Q* WfmnizmMZnzyt 0., K&AsO,, KIkAsO, CSftAsO,, CSD2AS&, RTi0P0.,R 

t _ A ^. y (,^ a^W!l*^IS»SnTV»&VMB^J:0 bTiOPO,, (K, Rb) TiOPO, . PbMoO, . a-GcL OtoO. ) > , a 

hfr-£<-f.Z>Z£W£Z>o ^nCiOl/- tfftMJ)^ -Tb» (MoO,) j, FfeMoOs, BitWOs, kMoGS-KCl, YVO, 

^Lxfc^iffltS^t^Tf^^^MrSi^^I Ca> (VO.) 2, Ft* (GeO.) (VO.) CO (Nft) 2. Li (C 

*&, MP^fitrSS« OOH) -ftO, Sr (COOH) 2. (NH4Cft COOH) .IfcSO,, (ND 

«WfciraiiSi^*W»*££»fc<. *+nma»& 4CD2COOD) ,D2S0,, (NH.CH2COOH) ,ftBeF, (NH.) 2C2O 

fmnmnMtt&ZmttZZ^&nmt&fcm .-HO, C.&&0,, CftNCb, Cft (NO2) . CeftNCBr, 

4***f7**« (mmmm , »nsa«. &msig c.h.ho.ci. nosnhj , ch. awo oh, ch. (ca) 2 

T^TfeftU. JJEffl£fl#3Bai!5M£i* v 'C* l^fc> HCs, C«H. (CO2) 2 RRb, C ft NO* Cft Nft , CeftCH, (N 

®Z>W\s>X. X\Z&U>XZm^T^Z>&. &\ZZ\tl ft) 2. kH^a-ftOKH (G.H.O.) . ClOftifcOs, [Cft-C 

\zm.*>nz>b<Di;teJ3i<. E»f»?ffl©u>x, xti^ Ft].. 

[0 14 5] ^fc> ±IEH«Sfi»l.w*^T, ^SBfKR^ [0 14 8] 

£.\zm&z>w&ti^ sizm^tc-wnz-D^xmrnvrz: twu «^^©np<>:^n^t7^rtip<?:> 

i>\ zn\zm*>n-r. mw&tmtmvtmn* *^ wp^^Aitsnfc^^tbTWifrs^^Ko)^ 

mMST-/WMuttmf&tz>imt lt, ^tuxsi <<, issv^t^&xm/j^wp^^rr^xa- 

[0 14 6] OT> r o-'/»(B|.^JfB-r-5o SiO,, Ge, -tttmvyX*. WtiG&&ZW&fr%>Z.k\Z.&*). 

i, 7<i7D^'J7^ (fiM>«Sa) Si, #H^^Si, Six »b, /haHb6«^Jt&£&*. 

Ny (x, yliffiK) , Titt, TeOs , Aha, Y 2 ft, IibO [0 15 0] 3gt', HI©«^®Jt^D-^i, S^J^bi 

2 S, LiGaO,, BaTiCb, ZnO, SrTift, PbTiCb, KNbCb, ©||P^Snfe3t7JffiSP<h, Jt7Jffl|P*^A«S 

K (Ta,Nb) 0, amO . LiNbCb, LiTaa, Pb (Mg,/ 3 Nb n^S:«^bTffl#frSS^^©^fflSfP P ft 

2,2) Cb, (Pb.La) (Zr.Ti) Ob, (Pb,La) (Hf.Ti) 0 7J^Pttf^*iS©»fBi*^«6«-'i^&*<k5l^ 
PbGeQ., LhGeft, MgAhO,, OOFaO,, (Sr,Ba) Mb, j«Stlfc^-f Httt«r*T*. ioT, «Bt*«*0— Ji 

Os, LatTijOz, Nd2Ti 2 0>, BajTiSi^a, PbsGesfti, Bi ffilftfefflt^. 

«G&0.,. Bi4Si 3 0,2, Y.AhO,2, GcLF&O,,, (Gd,B [0 1 5 1] ftffilrtBPKte, ^|S<Djgft«€:S 

i) ,Fe 6 0,2, Bcb NaJJbOi s , Bi 12 Ge020, Bi.2S.O2, Ca. 2 A a^lrBS^T^T^MiB^LT^CDMP^fiKL 
1.40k., LiF, NaF, KF, RbF. CsF, NaCl, KC1, RbCl, C 50 TX'J y httt&Snx^it^O, ««tRlMx 
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aHbwsaisigRt?*. m&<m»h?y*>?im& [o 1 5 8] mammtvxoyyt^^ry^ 

tu ^m<Dm&mms3&vtx3bz>o &^x. =e- yMmixgzytvypT-yTgkwzfmxgz* 

vm=fmtmn®emz&K). ^yt<mytmt^m [0159] ftm»i»PKtt, tm<Dmxtt*& 

tetttnz-D^xvfrztfy Mtt, wi&iBMHt&t jo mmzi^mxwkm^sxmxmu^m. 

a^wm)#®TCDsiti3 t j;^^pjffl^©teT^^ [0160] mvmmt: vxnxv y trvm 

[0 15 3] 7J*StOMt^(SB»©BWS«l«^fc **Btt£:SflM.« ^@»J^H:^XIS^r- 

E»SOjWto±tf"*£#fc. fttrijefllffiS*. 6S 3S«a> AWT* ]Ju&ffi©« 

it. '\mummt.ts.z>° msu>x^ymm mttzizs^znfzyt&g^zXjSz&mttt^ 

imx\mmmmm\z^K>m^n^ z ttms. u ^ ^gsaa, 8S^©ft£A#tuT, 3t^^Tias« 

[0 15 4] gSB^ifiiiaBOMaiai. ®$&> <fct>T. ^-HP^FF^iMO^K^O, Alt 

[0155] jek:, A#3*ufc*M>«fcis* 3eaa«BP fusa*. /j^fcai^rtB^fc*. 

©jsasfai-, xiagse«^]iuaiKwea*sic> w ^ [o 1 6 2] jek, ^ea»o«iaa»a»®waK:i4. & 

ixmma&tk.Tzt.t.*>\z. %*jmuttw»mu &omffit&&!i^\zimmmxmiM&f$i i>xim 

«SAtU ftffl#t|gP©M^te5^a5©]I^|5© ©*V»h9y*>^««*nJ**^J!£SW»^-C*S 

«2l©S3*a£U ftffl^P©iBZK«gSB»©II Tte-y^T-y^S^JS^T^-So 

^©fi3©S££btUfc££t~ a^A/2niO [0 16 3] JJE>fcHS«£ l/C» SAME. EJ 

[0156] Wz.. »J©569! t VXOytXy ?7y7$i Z tfims. 

gte. S^J^©BBPt^$nfc3tAMI8P<»:. ftAM [0 16 4] Wz. JJM»fc9M»^*fitfffc©*« 

££zz>&o\zMrfL£tttf^ vmt. %j&mnmzm jtt\zm^xmt?%mxzMf&ztix^z> zt\z£ 

©«2!*fpnc, Aitstuwt&fetrs^e^s^atfe [o 1 6 5] src. ±sH«^t^<si«as*^^'f >s<g 

[0 15 7] JEK. Jfefei^gBCfc^TjeKatLWtfc [0 16 6] JSC ±gS«M*^a<t UTLN (LiNb 

riELfcdtt«k»5. *nftw*«*o*«iRLtr*t*K. \znfrm^z&oiznM£feSb<mft&m&z>££*> 
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[0 16 7] m<0&B£.lsT<DX\£'y97y7£ 
[0 16 8] 3EK» m<Df£W£VT<Dyt¥v?7y7$i 

era:, 7-A^feWc«Bt6nfc«dNWiP**rr**^D 

[0 16 9] tt. %&mi£ls-CV>yt\Zy>77y7$k 

ipjggt, «i^»Kj;^T3iaEanfc3t6itetr«*io 

^^^Htb. ^S^©'hM*b^ffi?it'(fc£0'5t* 
[0 17 0] A»S*Tfc*fc©«6l«:» ftfflStWP 

jgS2©S£Sa£U ftffl#fflP©^aXte33gSt5<Z>IR 

b< A/ 2 n ©*fr**fc-T C * U^c 
[0®©fS#&tfc93] 

[0 1 ] ?mw<D& i (D^saMtc^-s^^n-^^cD 

[0 2 ] ^WeWfflWWt^ta-^ • X ^< ^©-00© 

[04] 0 2 X9-<y*tHW* 
7D^X0iJ£^'rXg0'T?&<5. 

[05] *^oB2o^ss^j«^-5^yD-y^=rr 
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SJfiJ*»t:/o-:/ • X WSmtDHtVy 97<yZfm 
[0 6 ] *^<Dm 3 (7D^6£0IJl;^?)^^n-^«£» 
[07] ^^©m4<D^JS^t^*3tyD-^^<75 

[08] 3^^O)JB5flD*l60!ll«*3t^D-'^8«© 
>ttTty^7 y ^e<D«l5)4€^-r«lB80T«)-5. 

[09] #%m<oi5imftzra-zf '• x^-f 

10 ffiCO— m^TTCtW^&^o 

[010] 09<Djfi^«7tyD-^- 7.^^£i3&& 
'f*:±T^ffl-r-5l^©l{i^0T$)'5. 

[011] 09 (Djfi^^ya —7 • x v'f df&tfm-? 
[012] *mw(»mmyt7a-7 • x n 

[013] 01 2©ia^»7tya-^- 7>^-f^$rfm 

•r^. ^D-b7.^j*^-rxs0T*-5. 

[014] v< ^ a 1/>X<£>— 0fl£^-rt&rffi0"C*-I>. 
20 [01 5] i?Dl/>XO- 0!l£5^"$fiE0"e&5. 

[016] vf^Dl^X©— #l£^t"#fE0T?&'5>. 

[017] T-riraU'>XO— 0»| : S:^tWffi0'^*>-5« 

[018] •7<i7al/>Xco— 0tJ^-r»fcS0^-5- 

[01 9] ^^CDi^6Wt^D-^-^9-fy©ffi© 
#J<D48fi££:^-r0T&& o 

[020] #89ieDiffl*Wfc:7o-:/ • X 7< ^©ffll© 
M©«B5c;$r^-r0T*-5. 

[02 1] 02 OOifflgS^yo-^- X7-fy«rf«S 
"T-S ^n-tXWSrTRtTDBBn?**. 

[022] *5fi^CDiaW3t^n-^ • XM 

[023] 022 ©jfiSJSTt^D-^ • X ^tt® 
t"&:?DiiX#J£jT;"rxg0"e&5. 

[02 4] 02 2©ifflg^yo-^- X^-f^5:fm 
TS&J©^DizX0iJ5:^:TXg0T$>£<, 

[025] *^oia^«^x , n-y • X^-f^Offi© 
^jo«Bjc^-r0T*-5o 

[02 6] 12 50M«7D-7-7M^*ff» 

^n-tx^j^-rx^T*^. 

[0 2 7 ] 0 2 5 <Djffi£!§)t:/a-7 • X ^< y*fE3tt 
-T-5S'JO^ , D-tX^J^"rXS0T*-l>o 

[0 2 8] ^^OiaWBt^O-^ • 
0!l<Z>fi|j££^-r0T&£>. 

[02 9] 02 8CD>ffig»7t'7"n-:/ • 77-f ff&iim 
■fZ 7D-fcX0iJ£:^"rXg0T*-5. 

[030] 028 <Z>jffi&§7fc ^0 -7-X7-f y&Hm 
•? y D -fc X^J Sr^-rx@0"^* So 

[031] #?§EE©iffl£l§7t • ^OffiO 
^J<D^fi5c^-T0T«)-g). 
50 [03 2] 03 lOifiS^^a-^- X7-f^£f£® 
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-T s :/o-fc7.fl)£5vrig0"e&So 

[0331031 ©ifflgS^^D-y • 7. ^Srf^K 
TS#J<D^Pt7.m^'rXg0T?&S. 
[034] #m&?7>9rt&— >W7*V?7,9&®.1 

[035] 4gmwB&s&t-?u-'J • x^mmo 

[036] 035 <Dffimyt?V-~? • * 7* 
[037] *&m<Dim®yt7v-7 • 7. ^©te© 

#]<D#lf&£*-r0'e<&&. 

[0 3 8 ] 0 3 7 <Dimmyt7a-7 ■ * ^< ^*fm 
[039] ^mwe>mmyt7v- ? ■ t. ^ yomn 

[04 0] 03 9<Djffl^^^D-y • 
"TS 7o-teX#JS:^-fIg0T-&&o 

[04 1 ] *?gfl©)ffl&§7t^O-7 • yoffiO 
M©fl}fig^-T0T$)-g>. 

[04 2] 04 1 ©iffl£»ft:/o--/ • X^-f^Srfm 

■rs ^ , D-tx0ii ; S:^ _ rnje0"^S)-5. 
[04 3] *mwDmimft'7a-7 ■ xy^yomo 
#jo$j££s-r0-e$> s. 

[044] 04 3CDifiS»^a-^- X7-f^£fm 
"TS ^ , U-fe7.^l^fXS0T*-5. 

[04 5] #mw(Di5$myt7a-7 ■ 7.^yom<D 

[046] 04 5<Diffl^»^n-^- XM^f» 
f S7nirX0!l£^-Xg0T*S. 

[04 7] *^©ifi^«^D-^ • 7.^f ^CDffeO 
^!CD«fi£5:^'r0Tf*-5. 

[04 8] 04 7<Djffig«7tyD-^ • X7^ySf^ 
fS :/DirX0y£^rXg017$>S. 

[04 9] *5m<Di5ZmK~7v-'7 ■ x^r yarns© 

mv>m$&7&r 0t* 

[05 0] 04 gOiS^^^a-^ • 7,y< y&ftWk 

■T-5 ^a-t7:0!I^TnjS0T$>-5. 

[051] *%m\mz>yt7u-7&nv>yt¥v?7v 

[05 2] EO^5 i :xl/-:5'C5ft#^6££:^0T?& 
-5. 

[05 3] LNI&mtfem (ztt) KmfF-^EPiDU 
-T0T&-5. 

[05 4] EO^riU-^&ttSBifr^fcS^S: 
[05 5] zW5fa<DWt (zfi)t) <D7t£A*f£-tfS 
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^•<D«^t^ii|S]§&^O^<^[S]©«^5:*"r0T$> 

So 

[05 6] m@O^0!lSr^'r0^*'5o 

[05 7] LNi^ftl'm^^inl-^:l^>^©<Si^^ 

^^"T0T$)-5o 
[05 8] *^fc^{C¥ff^it^i^€:xlfcmS]tI 

Altbfc«^CDfflltt*-A<^I«€:^t-0TS>-5. 

[05 9] «M^<Ifo^-#l£^-0"?£>£° 
[060] #5g93©7£tr -y ? 7 ? ^SCDgS^«le£ 
7/7 £^-f«8BS§*80"C£>S. 

[06 1] ytify^7y^m<D^l(Dm^tW^ 

[062] yt\fy97y -?mm<Dm 2 ©#i£5vrw&0 
[06 3] yt¥v?7y7mm<D&3(Dm$:7F.-$-wm 

T&S» 

[06 4] ^^•y^7 r -y^S®m4O^Sr7r:-riEBS0 

T&So 

[065] ffldyZTy 5 CD0O£^;-rigEBS0 

[06 6] ^e^^7'y^B©^6<D^€r^-r«tB&0 
T&S. 

[06 7] )ttf>7^7-y^Sa^7<Z)^J€:^-rmBS0 
T7$>S. 

[06 8] ftt^^7-y^B©Sg8©^£^-rgEB&0 

[06 9] ^tf-yi7T-y^»^9<^»J^-r«EIBS0 
T&S. 

[070] imm^T&myt-^u-zr • x^ywrnti. 

30 (Dm^—m^m-tW^ib^o 

[07 l] ^ag<Djfi^^a-^- x^-f^o«le5c 

[07 2] €£*^2©«J5K^-r01?S>So 
[073] '&$m 2 (DSiJ<D«lfigSr^-r0'C*S. 

[074] ^oiasm^n-^ • x^^mtr 
s ^"D-fex^j^^-rxiS0"^*So 

[075] ^Dimm^tvu--f- x^y&imt 
s ya-fex^j^-rx^^^So 

[07 6] fifefeoia^«^ya-^ • z^y&imt 
40 s^D-tx^i^-rx^T^So 

[07 7] SfefE<Djfi^»5t^D-y • X7<ys:fmt 

s ^"D-tx^j^-rx^T^So 
[?s^©i&9n 

1 1 ; LD. 1 2 ; 3'J/-^U>X 13;BS> 1 
4 ; #)WAV ^ 9—. 1 5 ; m&WtZfu-zf • 7.7< 
16; fcKMfflO. 1 7 ; ftMtlWP, 1 8 ; P 

D. 
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